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ABSTRACT 
The Effect of Sagebrush Reduction Practices on 
Sharp-Tailed Grouse Use in Southeastern Idaho 
by 
Barry A. McArdle, Master of Science 
Utah State University, 1977 
Major Professor: Dr. Gar W. Workman 
Department: Wildlife Science 
The effects of vegetation-manipulative practices on habitat 
use by sharp-tailed grouse (Pedioecetes phasiane11us columbianus) 
were studied during the period 1974-1975 in Curlew National Grass-
lands, Oneida County, Idaho. Vegetational transects were run twice 
each month during the growing season of May-August, 1974-1975, to 
assess vegetational differences between treatments. Transects were run 
~ 
to estimate sharp-tailed grouse use on the eight study areas .twice 
monthly. Vegetational plots were used at each sharp-tailed grouse 
observation site to determine correlates of vegetation types and 
grouse use. Chained areas were used heaviest by grouse during the 
study period suggesting that chaining created the most preferred 
habitat. Cover, edge, and slope were also important factors at 
sites of sharp-tailed grouse occurrence. 
Recommendations are made on manipulative methods and other 
means to improve sharp-tailed grouse use of habitat. 
L 
(72 pages) 
INTRODUCTION 
The Columbian sharp-tailed grouse (Pedioecetes phasianellus col-
umbianus), once abundant and widespread in northern portions of the 
Great Basin area, has declined with man's encroachment into previously 
unsettled areas. Its range once extended from central Utah, north 
through the Great Basin and into Central British Columbia (Evans 
1968). Its major habitats were bunchgrass plains and foothills, the 
same areas sought by settlers for cultivation and livestock grazing. 
There are several causes for habitat losses and the decline of 
sharp-tailed grouse in the Great Basin including extensive cultiva-
tion and overgrazing. Grouse can adapt to some agricultural land use. 
Moreover, some studies have shown range management practices, when 
properly planned and implemented, need not be detrim~ntal to sharp-
tailed grouse and can actually improve their habitat considerably 
(Hart et al. 1950; Brown 1971). 
The sharp-tailed grouse population in Utah has declined since the 
early pioneer days. In 1935 it was estimated that the population 
numbered about 1,500 grouse and was confined to Cache, Weber, Box 
Elder, Morgan, and Rich counties in Utah (Hart et a1. 1950). From 
1948 to the present (1975) the only sharp-tailed grouse left in Utah 
were in very restricted areas in the extreme north-central part of 
the state. 
In Curlew Valley, southeastern Idaho, sharp-tailed grouse are 
still abundant. They are found on private, Bureau of Land Management, 
and Forest Service lands. This area includes the Curlew National 
L 
Grassl ands, some of whi ch have been ma nipu lated unde r the mult iple-
use concept of land management to produce a greater abundance of 
desirab l e plant and animal species . Manipulative practices tha t have 
been employed to reduce an over-story of mature sagebrush, and to pro-
mote growth of grasses and forbs are: (1) spraying; (2) chaining , and 
(3) burning. Add i tional work is planned i n the Curlew National Grass-
lands, as described in the Development Plan (Forest Service 1969). 
The objective of this study is to evaluate the effects of these mani-
pulative practices on sharp-tailed grouse, 
Previous Work 
Most previous research has been on vegetational requirements of 
sharp-tailed grouse. Studies on prairie sharp-tailed grouse (t. Q. 
campestris) have indicated that the major limiting factor in sharp-
tailed grouse populations is land use (i.e. farming, grazing, etc.). 
; 
A study in Michigan (Amman 1957) has shown that the height, density, 
and distribution of woody cover ~ixed with a variety of grasses and 
forbs are factors influencing distribution and abundance of sharp-
tailed grouse. Sharp-tailed grouse require at least 2.6 squa~e kilo-
meters (one square mile) of open grass with approximately 30 percent 
total woody cover in patches. According to Amman (1963) the maintenance 
of such areas often necessitates burning or spraying at intervals to 
prevent habitat encroachment by climax woodlands in Michigan. In 
Wisconsin, a similar situation exists where sharp-tailed grouse are 
found in grassland-savannah areas containing low shrubs. These areas 
are maintained by fire, particularly in Jack pine (Pinus banksiana) 
barrens (Hamerstrom et ale 1952; Hamerstrom 1963). Kirsch et ale 
(1 973) found that burni ng is he l pful i n maintai ni ng sharp- tai1 ed 
grouse hab i ta t i n North Dakota . 
Montana ' s prime hab i tat for pl ai ns sharp-ta il ed grouse (f. Q. 
jamesi) is described as upland areas wi th native grasses and shrubs 
unaltered by overgrazing or cultivation. As evidenced by their use of 
stubble fields for feeding and nesting, sharp-tailed grouse can adapt 
to some agriculture, but still require traditional types of habitat 
for brood rearing and wintering (Brown 1971). 
In areas containing both plains and Columbian sharp-tailed grouse 
in Colorado, habitat requirements include the presence of low shrubs. 
These shrubs are interspersed with a variety of grasses and forbs, with 
brushy areas for winter food and cover (Rogers 1969). 
Hart et a1. (1950) summarized 15 years of accumulated data for 
sharp-tailed grouse in northern Utah, and concluded that optimum habi-
tat consisted of low hill and bench lands dominated by native wheat-
; 
grasses, forbs, and low shrubs. A variety of bud-producing species 
are necessary for suitable wintering areas. Although -sharp-
tailed grouse can adjust to limited agriculture and range use, 
excessive cultivation, improper burning, and overgrazing seriously 
limit existing populations. 
K1ebenow (1970) and Martin (1970) have found that improper 
timing anp intensity of manipulative practices can be detrimental to 
sage grouse (Centrocercus urophasianus). - This is particularly evident 
in the spraying of herbicides, which eliminates the favored food. 
Carr (1968) states that spraying with 2, 4-D would not be detrimental 
during summer, but it may prohibit their occupation during the winter. 
With proper management, a favorable habitat can be established for 
both winter and summer. 
OBJECTIVES 
Objectives of this study were as follows: 
1. To compare the numbers and seasonal distribution of sharp-
tailed grouse on several areas following various range manipulation 
practices. 
2. To determine habitat characteristics in the immediate area 
where sharp-tailed were observed in Curlew Valley, for the purpose 
of revealing habitat correlates that might tentatively define habitat 
requirements. 
These objectives were tested under the null hypotheses that: 
1) grouse use in the areas sampled is uniform (no difference in use 
between areas), and 2) habitat characteristics on the treated areas 
are similar. 
STUDY AREA 
The study area is the Curlew National Grasslands, Oneida County, 
Idaho, an area of about 19,200 hectares (47,000 acres), with big 
sagebrush (Artemisia tridentata) and crested wheatgrass (Agropyron 
cristatum) as predominant cover types. It is located near the town of 
Holbrook, Idaho (Figures 1 and 2), at an elevation of approximately 
1,500 meters (5,000 feet). The area receives 35.5 centimeters (14 
inches) mean annual precipitation, about half in the form of snow 
during the winter months. 
The mean annual temperature is BOC (47°F), with a mean summer 
temperature of 19°C (67°F), and the mean winter temperature of -3°C 
Most of the soils are of a fine texture, consisting mainly of 
wind-blown silts to fine sands. These soils are suseptible to 
erosion (wind and wdter) with longer and steeper slopes having the 
greatest amount of erosion. The major factors affecting .soil 
development are wind-blown loess and the dry climate. Most of the 
soils contain calcium carbonate. This can limit the type of vegeta-
tional growth and soil productivity if the calcium carbonate layer is 
at a depth of less than 50 centimeters (20 inches) (Davidson 1977). 
The land forming the Grasslands was bought from private 
landowners by the Soil Conservation Service in the 1930's during the 
\ 
depression and subsequent drought. The Forest Service took over 
control of the Grasslands · in-1952 from the SCS (Ward, personal 
communication 1977). -
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Figure 2. Curlew National Grasslands sharp-tailed grouse study area in southern Idaho. 
The topography varies from flat lands to rolling hills (Table 1) , 
divided into a series of unequal-sized fields. Each field has differing 
amounts of sagebrush, grass, and forb cover, depending upon the mani-
pulative practices used and length of time since they were implemented 
(Table 2). 
Table 1. General description of the study areas 1974-75 in Curlew National Grasslands, Oneida County, 
Idaho . 
Area 
Peterson-Lonigan 
Salyer 
E. Hunsaker 
Slope Nearest 
water 
Nearest 
agr ~ ~ u1ture 
Vegetat~on 
Generally south- Permanent stream in Wheat and hay fields Around 30 percent 
shrub cover in fie l d. 
Heavy shrub cover on 
facing with rolling field within 300 meters 
hills 
East-facing slope 
Almost flat with 
ridge at east end 
edge with some is-
lands of heavy cover. 
Permanent stream Wheat fields withl n Even brush cover with 
within 200 meters. 200 meters. some openings. 
Cattle tank within Wheat fields borders Areas of heavy brush 
200 meters three sides near edges center 
area less brush and 
more bare ground. 
Table 2. Sharp-tailed grouse study area locations, with date and method of livestock range improvement 
in Curlew National Grasslands, Oneida County, Idaho. 
Area 
Peterson-Lonigan 
Salyer 
East Hunsaker 
South Hess-Haws 
East Jacobson 
East Hess 
Kurtz's 
Control 
Date of 
manipulation 
1973 
1970 
1970 
1963 
1962 
1971 
1969 
Map location 
Portions of Sections 13, 
14, 23, 24, and 25; T13S 
R31E 
El/2 Section 35, T13S, 
R31E 
NE1/2 and N1/2SE1/4 Section 
21, T14S, R33E 
Wl/2NE1/4, Wl/2SE1/2, and 
E1/2SW1/4 Section 22, T14S, 
R33E 
E1/2 Section 33, T13S, R32E 
NW1/4 and N1/2SW1/4, Section 
11, T14S, R33E 
El/2 Section 4, T13S, 
R31E 
Sl/2 Section 25, T13S, 
R31E 
Range improvement 
methods 
Chained 
Chained 
Chained 
Sprayed 
Sprayed 
Burned 
Burned 
METHODS 
The size of the areas studied under the first objective precluded; 
conducting complete searches for sharp-tailed grouse. Therefore, 
strip census lines were employed for location of the birds. During 
1974, total field checks were made except on Peterson-Lonigan 
(chained in 1973) and the control. A change in census methods was 
made in September, 1974, to give a better statistical comparison between 
treatment areas. During 1974-75, three permanent transect lines 
were run on each field. The larger field lines ran about 3.2 kilo-
meters (two miles) each, while the smaller field lines were about 
1.6 kilometers (one mile) long. These lines were randomly placed in 
the fields and marked with plastic flagging tape along the route. 
The lines were run twice each month on a rotating basis with the 
number of birds, distance sighted, canopy cover, weather, and other 
pertinent information recorded on survey forms. 
Data gathered from these transect lines were analyzed by use of 
the Chi-square test. The Chi-square test was used to determine in-
dependence between the fields and the treatments. To accommodate the 
change in methods in 1974, the data are divided into separate subsets. 
The first subset has 1974 1s data (May - September), exclueing Peterson-
Lonigan (chained in 1973) due to extremely:.' high values in two 
compartments, and the control due to a lack of sightings. The 
second subset1s data, 1974 (after September)-1975, excludes East 
Hess (burned in 1971) and the control, both due to lack of sightings 
during this period. In both subsets, the number of birds seen 
gives the Chi-square values for the expected numbers of birds 'seen on 
a 1/2 section of land (129 hectares, 320 acres) (Table 3). The 
first season's data are taken as a whole (five parts), because all 
fields included have some data. The second season's data are divided 
into three periods: before dancing, dancing, and after dancing. 
These three periods were used due to the high number of birds located on 
the dancing grounds fields during the peak mating (dancing) season. 
After some of the periods were separated, the analysis by Chi-
square was used to determine differences between fields, between 
treatments, and time periods. In the results, these Chi-square values 
are placed with the first subset's results first and second subset's 
resul ts next. 
An attempt was made to estimate the population size for the fields 
examined by using two census methods based on flushing distance from 
aline. King IS (Overton and Davis 1969) fonnula, N ;;; nA/2lR, and 
leopold's (Robinette et al. 1974) formula, N = nAllY, were used to 
derive these estimates. According to Robinette et dl. (1974), King's 
method will result in a lower estimate than any other population 
estimate used, based on mean sighting distances tested. leopold1s 
(Robinette et al. 1974) formula is generally consistent with other 
tests run on perpendicular distances, but gives a higher population 
estimate than King1s. 
Definitions for Formulae 
A = area to be censused (in the same units as distance measurements) 
l = length of census lines 
n = number of animals seen (single or groups) 
'" N = estimated animal population 
Table 3. Transect line count data divisions used in calculating Ch i -
square with estimated number of birds expected to be seen 
on a 129 hectare basis, from Curlew National Grasslands, 
Oneida County, Idaho. 
Subset 
Field May 
Salyer 1 
E. Hunsaker 7 
S. Hess Haws 15 
E. Jacobson 6 
E. Hess 0 
Kurtz's 3 
Subset 2 
Field 
Peterson-Lonigan 
Salyer 
E. Hunsaker 
S. Hess Haws 
E. Jacobson 
Kurtz's 
June July 
9 14 
4 8 
5 0 
2 0 
9 0 
7 2 
Before dancing 
7 
6 
0 
3 
0 
0 
Month 
August 
5 
13 
12 
0 
3 
7 
Dancing 
5 
5 
0 
0 
2 
16 
September 
11 
21 
9 
o 
7 
After dancing 
6 
1 
4 
6 
2 
0 
14 
R = mean sighting distance (taken from geometric center of groups or 
individuals that flush) 
Y = mean perpendicul ar distance 
, 
Vegetational transects were established, according to methods pre-
scribed by Poulton and Tisdale (1961), on the fields and run during the 
growing season from May to August, 1974 and 1975. These transects 
were placed in areas that showed the most typical field characteristics 
(i.e. species, cover, and density). Flagging tape was used to mark the 
boundaries and lines in the transects. This gave permanent points from 
which yearly comparisons were made on each field. These transect 
plots contained four permanent, 15.2 meter lines (50 feet), with 40 
microplots 1.2 x 1.5 meters (4 x 5 feet) and 40 observation plots 
.3 x .6 meter (1 x 2 feet), from which vegetational data were taken 
(Figure 3). Information included species presence, percent canopy 
cover, plant height, density, and species frequency. ; 
To augment the vegetational information, a stepwise multiple 
regression analysis was run to determine the possible variables of 
individual species and their interactions that might influence grouse 
use of an area. To accomplish this, the species that were found to 
be common to all fields were analyzed against grouse numbers to 
determine the influencing variables. These variables were then tested 
with treatments, year, and treatment x year against grouse numbers of 
each field. These analyses give models by which bird numbers might be 
estimated given certain information relating to the variables indicated. 
To determine areas of preferred use by grouse, a 7.6 meter (25 feet) 
diameter circle was marked off at each grouse sighting with the center 
point taken from where the grouse was first sighted. Within the 
10' 
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Figure 3. An example of vegetational "traonsooeocts · establfshed ' an fields 
at Curlew National Grasslands, Oneida County, Idaho, acc-
ording to Poulton and Tisdale (1961). 
l oJ 
ci rc l e , the percent cover of grasses, shrubs, and forbs , majo r speci es 
heights , and dens i ties were measured using a subsample of five micro-
plots and f i ve observation pl ots. The plots were placed so that three 
were located in a row along a center line. The other two were placed 
near the edge of the circle in opposition. Also, distances from water, 
edge and agricultural fields, terrain, time, and weather were recorded 
at each sighting. This information was then compared to determine 
the possible association of where the greatest percent of the grouse 
were found and the factors which might link them together. With these 
data, a base for preferred habitat requirements can be established. 
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RESULTS 
Transec t lines 
Presence of sharp-tailed grouse on manipulated areas and the con~ 
trol were determined by visual counts on bimonthly transects. These 
data give seasonal use, preferred areas, and an estimation of the area's 
population (Table 4). 
Seasonal use patterns by sharp-tailed grouse show a definite 
preference (from transect line counts) for the manipulated areas 
(X2 = 94.62, 20df, 0.95 level; X2 = 46.28, lOdf, 0.95 level). Winter 
use by grouse was confined to areas of heavier brush. No use by grouse 
was recorded on the control area during the study. 
Preferred areas of use by grouse in the study area, at the 95 
percent confidence level, indicate that any manipulative management -
practice is helpful (X2 = 12.55, 2df; X2 = 23.3, 2df). However, 
analyzing the fields by manipulative practice suggests that chaining 
creates the most preferred habitat (Figure 4). This is indicated by 
the number of birds using these areas over a longer period of time. 
Burned and sprayed areas had less grouse use and these treatments were 
interpreted as less effective for improving grouse habitat. 
Differences between manipulated areas (X2 = 38.23, 5df, 0.95 level; 
X2 = 16.70, 5df, 0~95 level) indicate that Peterson-Lonigan (chained 
1973), the most recently manipulated field, had the highest value of 
the chained fields, with Salyer (chained 1970) second, and East Hunsaker 
(chained 1970) third. In the other fields, Kurtz's (burned 1969) and 
Table 4. Stghtings of sharp-tailed grouse from all fields at Curlew National Grasslands, Oneida County, 
Idaho, from May, 1974, through December, 1975. 
Hec. Field Month Total per 
May 174 June · 174 July 174 August 174 Sept. 174 Oct. 174 field 
1 2 1 2 1 2 1 2 1 2 1 2 
808 Peterson-Lonigan 0 0 0 0 0 0 0 7 0 23 2 0 32 
129 Salyer 0 2 7 11 3 3 2 8 3 0 0 40 
97 E. Hunsaker 0 5 0 3 5 4 6 0 1 0 0 25 
97 S. Hess Haws 9 2 1 3 0 0 2 7 7 9 42 
129 E. Jacobson 6 0 0 2 0 0 0 0 6 3 0 0 17 
97 E. Hess 0 0 5 2 0 0 2 0 0 0 0 0 9 
129 Kurtz's 0 3 2 5 2 5 2 5 0 0 26 
129 Control 0 0 0 0 0 0 0 0 0 0 0 0 0 
Total per month 26 32 22 40 67 4 187 
-
ex 
Table 4. Continued 
Field Month Total per 
Nov. 174 ·Dec. 174 Jan. 175 Feb. 175 Mar. 175 A~r. 175 field 1 2 1 2 1 2 1 2 1 2 2 
Peterson-Lonigan 4 0 0 0 0 0 0 0 0 0 12 0 16 
Salyer 0 0 0 0 0 0 0 0 0 0 6 0 6 
E. Hunsaker 0 0 0 0 0 0 0 0 0 0 0 0 0 
S. Hess Haws 0 0 0 0 0 0 0 0 0 0 0 
E. Jacobson 0 0 0 0 0 0 0 0 0 0 0 0 0 
E. Hess 0 0 0 0 0 0 0 0 0 0 0 0 0 
Kurtz1s 0 0 0 0 0 0 0 0 0 0 0 0 0 
Control 0 0 0 0 0 0 0 0 0 0 0 0 0 
Total per month 5 0 0 0 0 18 23 
Table 4. Continued 
Field Month Total per 
May '75 June '75 July '75 August '75 field 
1 2 1 2 1 2 1 2 
Peterson-Lonigan 12 1 0 9 2 0 0 25 
Salyer 3 2 0 0 0 0 0 6 
E. Hunsaker 0 0 0 1 0 4 
S. Hess Haws 0 0 3 1 0 0 0 5 
E. Jacobson 0 2 0 0 0 0 0 2 4 
E. Haws 0 0 0 0 0 0 0 0 0 
Kurtz's 16 0 0 0 0 0 0 0 16 
Total per month 36 6 15 3 60 
r 
Table 4. Continued 
Field Month Total per Total 
Sept. 175 Oct. 175 Nov. 175 Dec. 175 field 
1 2 1 2 1 2 1 2 
Peterson-Lanigan 0 0 2 0 0 0 0 3 76 
Salyer 0 0 0 0 0 0 0 0 0 62 
E. Hunsaker 0 0 0 0 0 0 0 0 0 29 
S. Hess Haws 0 0 0 0 0 0 0 49 
E. Jacobson 0 0 0 0 0 0 0 0 0 21 
E. Hess 0 a 0 0 0 0 0 0 0 9 
Kurtzls 0 a 0 0 0 0 0 0 0 42 
Control 0 0 0 0 0 0 0 0 0 0 
Total per month 2 2 0 0 4 288 
N 
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Figure 4. Sharp-tailed grouse sightings for a 20-month period from transect counts for combined 
treatments at Curlew National Grasslands, Oneida County, Idaho. 
N 
N 
23 
South Hess Haws (sprayed 1963 ) appea r t o be used mo re by grouse t han 
the other fields wi th tha t form of manipula t ion . 
An at tempt to achieve a popul ation estimate was made us i ng the 
~ 
transect line data. Due t o the change i n methods (May-September , 1974), 
an estimation of the number of grouse that wou l d be found on each field 
was determined using Chi-square estimates (129 hectare base ) to find 
the differences in fields. The population estimates were 307 and 
287 for 1974 and 1975, respectively. A slight population decrease in 
1975 was shown in all fields. However, statistical ly these figures are 
not significantly different between years. 
Vegetation 
Vegetaional data were gathered from transects in representative 
areas of uniformity in each field (Appendix C). Differences over time 
and between fields are shown in percent canopy cover, percent fre-
quency, and density. Between 1974 and 1975 no appre2iable differences 
in the percent levels were found in these vegetational estimates. 
However, a slight increase in overall growth (cover, height) in most 
cases was observed during 1975. This increase is illustrated using 
three species categories: shrubs, forbs, and grasses. Canopy cover 
was used to give an average comparative figure for each year and for 
each field (Table 5). 
There was a difference between fields in percentage cover of 
shrubs, forbs, and grasses. Using the percentage canopy cover observed 
for 1975 as a standard (the other factors observed show similar dif-
ferences), these differences are easily recognized. Shrub cover, one of 
the most important vegetational features for grouse, averaged from 
about 55 percent in the control to about 14 percent in East Hess 
L't 
Table 5. Averages for percent canopy cover of shrubs, grasses, 
and forbs for selected fields in Curlew National Grass-
l ands, 1974-1975. 
Field 1974 1975 
Peterson-Lonigan Shrubs 26.8 29 .4 
(cha i ned--'73) Grasses 12.0 12.2 
Forbs 8.2 9. 1 
Salyer Shrubs 29.6 30.8 
(chained-- ' 70) Grasses 6.9 7.6 
Forbs 9.6 8.5 
East Hunsaker Shrubs 31 .0 33.0 
(chained--'70) Grasses 12.0 12.8 
Forbs 11 .2 12.5 
South Hess Haws Shrubs 26.9 28.0 
(sprayed--'63) Grasses 9.7 10.5 
Forbs 6.5 7.4 
East Jacobson Shrubs 28.0 27.3 
(sprayed--'62) Grasses 9.8 12.8 
Forbs 8.4 11 .0 
East Hess Shrubs 13. 1; 13.8 
(burned--'71) Grasses 6.0 6.8 
Forbs 5.1 6.3 
North Kurtz's Shrubs 25.7 26.3 
(burned-- ' 69) Grasses 11 .5 13. 1 
Forbs 4.7 4.9 
Control Shrubs 51 . 1 54'.6 
Grasses 3.6 4.9 
Forbs 12.0 13. 1 
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(burned 1971). The remai nde r of the fields contained about 25-30 percent 
shrub cover. Forb and grass cover was less variable than that of shrubs, 
but a substantia l difference between fi elds was observed. Most fields 
had a higher grass than forb cover except the control and Salyer 
(chained 1970). The control had the lowest grass and highest forb 
cover, while North Kurtz's (burned 1969) had the lowest forb cover and 
highest grass cover. 
The newest manipulated area, Peterson-Lanigan (chained 1973), had 
the greatest variety of all plants, while in the older areas the variety 
was drastically lower. The control field does show a better variety of 
species than the older manipulated areas, but the percent cover of most 
species except brush is lower (Appendix B). 
The vegetational differences between areas can most likely be 
attributed to the treatment method. Chaining has an average of 31 
percent shrub cover, which is closer to the mean of preferred cover by 
grouse. Among the treated areas, burned fields yielded the lowest forb 
cover, 5.6 percent, while chaining yielded the highest, 10 percent. 
All methods had about equal percentages of grass cover. 
In another analysis of habitat and bird use the association of 
these two variables are used to indicate the preferred use area. 
However, this technique does not integrate the various vegetational 
components with regard to their relative effect on bird use. To com-
pensate for this deficiency, a stepwise multiple regression analysis 
was applied to the vegetational description of the various fields and 
associated bird use. 
Six plant species that were common to all fields and total annual 
grouse numbers were used in this analysis. The plant species were: 
Artemisia tridentata, Chrysothamus nauscosus, Lactuca serriola, Lupinus 
sericeus, Agropyron cristatum, and Agropyron smithii. All data collected 
(i.e. canopy cover, height, density, and frequency) were used in de-
termining those variables that were most important in relation to 
grouse numbers (Figure 5). Based on this analysis, eight vegetational· 
variables were found to be important determinates of bird use. These 
variables were: Artemisia, height and frequency; Chrysothamus, canopy 
cover, height, and frequency; Lactuca, canopy cover; Agropyron sm., 
canopy cover and frequency. 
The information derived from this analysis was used to generate 
a probability model of grouse numbers. This predictive model is as 
follows: 
A 
Y = bo + bl(Vl ) + b2(V2) + b3(V3) + ... + lij 
A 
V = grouse numbers 
b = coefficient 
V = variable 
1 ij = error 
Therefore, using the coefficients derived (Table 6) from this 
analysis, an equation can be written for the eight important variables 
of this model as: 
~ = -13.56 + -3~16(V2) + 2.36{V4) + 3.5l(V5) + 1.87(V6) + -3.48(V8) + 
2.95(Vg) + 3.l2(V15 ) + -1.6l(V16 ) + lij 
Should "the management intent be to increase grouse numbers on an 
area having similar vegetational characteristics as are found in this 
study, then this model would predict that by decreasing the height of 
Artemisia, decreasing the freque"ncy of Chrysothamus and Agropyron sm., 
and increasing the other variables, then grouse numbers should rise. 
Variable R square value 
. N 01 ~ CJ1 en 
0 o 0 0 0 0 
Heioht Artemisia V2 
Frequency Artemisia V4 
Heioht Chrysothamus V6 
Canopy Cover Lactuca V9 .41 
Frequency Chrysothamus va .41 
Canopy Cover Chrysothamus V5 .43 
Frequency Agropy'ron ml VIS .45 
Canopy Cover Ag(QpY!QD 1m VI5 .49 
Canopy Cover l.Yp'inus V II .52 
Frequency l..Yp'inus V 12 .53 
Frequency LactucaVIO .53 
Canopy Cover Artemisia V I .54 
Canopy Cover Agropy'roncr V 13 .54 
Density Chrysothamus V7 .54 
Frequency AO(QPYLQIlkr V 14 .54 
Density Artemisia V3 .54 
Figure 5. Variables analyzed and R-squares derived from that analysis. 
Table 6. F ratios and coefficients of the eight important variables 
for the first probability model. 
Variables 
BO 
Height--Artemisia 
Frequency--Artemisia 
Height--Chrysothamus 
Canopy cover--Lactuca 
Frequency--Chrysothamus 
Canopy cover--Chrysothamus 
Frequency--Agropyron sm. 
Canopy cover--Agropyron sm. 
F ratios 
13.48 
12.87 
3.09 
1 .94 
3.37 
2.72 
3.08 
1 .93 
Coefficients 
-13.56 
-3.16 
2.36 
1 .87 
2.95 
-3.48 
3.51 
-1 .61 
3.12 
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Th i s mode l pred i cts grouse use i ndependent of treatment, year~ 
and the interaction of treatment and yea r. To test f or the i nfl uence 
of these factors, the eight vegetationa l variab l es we re comb i ned wi th 
treatment, year, treatment-year in terac ti on, and grouse numbers into 
a second regression analysis. From this ana lys i s another probability 
model for grouse numbers was formulated. This mode l i s: 
Y = bO + bl~Vl) + b2(V2) + . + b (V ) + b (V ) + treat treat year year 
b (V) lij treat x year t x y + 
Then using the coefficients derived (Table 7) from this analysis 
(Rsq .90 lSdf) another probability model is generated: 
" Y = -28.10 + -1.17(V2) + 2.09(V4) + 2.16(VS) + -.11(V6) + -1.7S(V8) + 
l-YRl + S.6J + YR2 - S.6 [
Treat 1 Ch Sp Bu Ct 
YR 1 -.S +6 -1.5 -8 
2 +.S -6 +l.S +8 
[~~~~~ . . ~ ~ ~j-Burn + 9 Control -24 
+ lij 
+ 
Based on this model, height of Chrysothamus and percent canopy 
cover of Agropogon smithii is added to height of Artemisia and fre-
quency of Chrysothamus and Agropogon smithii as variables having a 
negative effect on grouse numbers when increased. Treatment· was also 
found to be an important variable (F = 12.29 3df) affecting grouse 
numbers. Depending upon the management intended, grouse numbers 
can be varied from an increasing of 16 birds to the population by 
chaining to decreasing the theoretical population by 24 birds if the 
area remains in its natural condition (control). This does not take 
into consideration winter habitat where heavy cover along with other 
variables are desirable. This only accounts for grouse numbers in 
Table 7. F rati os and coeffic ients for the second probability model . 
Vari abl es 
BO 
Height--Artemisia 
Frequency--Artemisia 
Height--Chrysothamus 
Canopy cover-~Lactuca 
Frequency--Chrysothamus 
Canopy cover--Chrysothamus 
Frequency--Agropyron sm. 
Canopy cover--Agropyron sm. 
Treatments 
Chained 
Sprayed 
Burned 
Year 
Treatment x year 
Chain x 1 
Spray x 1 
Burn x 1 
F rati os 
3.93 
30.81 
-. 18 
7.51 
2.29 
2.73 
2. 14 
-. 17 
34.80 
-. 18 
3.53 
18. 18 
-.80 
7.65 
.47 
Coeffic ient 
-28.10 
-1 . 17 
2.09 
-.11 
3.14 
- 1.75 
2.16 
-.85 
-. 17 
16. 15 
-.59 
9. 11 
5.68 
-.53 
5.85 
-1.46 
The control, second year, and the treatments x year are the inver-
ses of the numbers shown. 
31 
optimum habitat under optimum cond i tions . The yea r effect (F = 18.18 , 
. ldf) indicates that the first year of the study was a better year than 
the second. The interaction of treatment and year was a nonsignificant 
variable (F = 2.56, 3df). It appears then that these variables closely 
describe what is found in the Peterson-Lonigan field (chained 1973) as 
the optimum habitat type for grouse. 
Correlates for habitat requirements 
Cover is the most important factor in the use of an area by sharp-
tailed grouse. Seventy-seven percent of the grouse found were in 
areas of between 20-40 percent shrub canopy cover (Figure 6). Winter 
use by grouse was confined to areas of over 40 percent cover on south-
facing slopes. Dense shrub cover during the winter gives not only the 
protection needed, but also the food necessary to sustain life. 
Data from the bird distributions indicate that almost any manipu-
lation practice can increase grouse use of an area provided 20-40 per-
cent shrub cover is retained. As a general guideline, grouse use of 
manipulated areas will be minimal until reestablishment of important 
species occurs and will then be used until shrub cover becomes ex-
cessive. 
Other vegetation in the area is important at certain times of the 
year. During spring and summer, young forbs and grasses are the major 
portion of the sharp-tailed grouse's diet (Hart et ale 1950); therefore, 
a variety of grasses and forbs are essential at this time. Peterson-
Lonigan (chained 1973) is an example of an abundant amount of grasses 
and forbs appearing quickly after manipulation. Fall foods are comprised 
mostly of budding forbs and shrubs {lactuca in Curlew comprised 81 
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Fig~re ~ Relative sharp-tailed grouse abundance by percent 
canopy~coverage class of shrubs at Curlew National 
Gras s 1 ands, Onei da· County, Idaho. 
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percent of the diet in 1974, Appendix D), an d seeds, which are readily 
available on croplands and areas that have been disturbed. 
Edge is a contributing factor affecting grouse distribution. Over 
70 percent of all birds found were located within 30 meters (100 feet) 
of the nearest edge or area of non-treatment (islands of brush in the 
area). Fifty percent of all grouse were found within 7.5 meters 
(25 feet) of the edge (Figure 7). Edges bordering agricultural areas 
contained a large proportion (30 percent of the total) of the sharp-
tailed grouse found. Birds located further than 30 meters from the 
nearest edge were generally located in nearby agricultural areas. 
These birds were mainly in small groups of less than five. 
Weather had an influence on where the grouse were found and their 
behavior in the area. Inclement weather (snow, rain, or heavily 
overcast skies with strong winds) forced the grouse into heavier cover 
types. A total of 56 grouse were found duringperio~s of inclement 
weather. These birds were usually located off the transect lines in a 
heavier cover type (over 40 percent cover), generally on a slope 
opposite the wind direction. Since a majority of the summer rain storms 
have a southerly origin, north-facing slopes were used for protection. 
Winter snow storms generally had a northerly origin and south-
facing slopes were used. It is possible that these slopes acted as 
wind breaks while the heavy vegetation sheltered the grouse from 
severe wetting which could lead to chilling. During inclement weather, 
the grouse seemed more inclined to run rather than flush. Most of the 
birds observed (51 birds) flushed after running at least 7.5 meters 
(25 feet). When these birds were first sighted, they were in heavier 
cover and moved to openings or areas with less cover and then flushed. 
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Figure 7. Relative sharp-tailed grouse numbers by distance from edge 
at Curlew National Grasslands, Oneida County, Idaho. 
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The other bi rds (5) were located i n heavy br us h under l eafy over hangs 
and flushed di rectly from these areas. 
Water, an important facto r in many other areas , could be found 
within easy flight distance (under 0.8 ki lometer , one-half mi le) from 
the fields. This el iminated any need for the grouse to congregate in 
close proximity to a water source. 
Slopes, especially south-facing slopes, appeared to have signifi-
cant effects during the winter months. All grouse found during this 
time (25 bi rds) were in areas of heavy cover (50 percent or more density), 
which had less snow-pack than surrounding areas, and were found in two 
coveys of 7 and 18 birds. These areas offered a ready supply of 
food and protection from wind and snowfall. 
Cattle use in the area did not appear to affect use by sharp-
tailed grouse. In many cases, grouse were sympatric with heavy cattle 
use. In some areas of heavy grass cover where cattle ~ fed, grouse use 
was confined to nearby brushy edges. 
The transect lines for bird use on treated area~ and the vege-
tational transects for treated areas were used to test the null 
hypotheses. The first part of the null hypotheses on uniformity of 
grouse use was rejected because the grouse showed a preference for 
the chained areas and especially for the most recently chained area. 
The second part of the null hypotheses, similarity of habitat charac-
teristics of the field, was also rejected. The vegetational data 
shows that the habitat characteristic of the fields are different. 
The variables that were analyzed indicates a higher grouse number for 
the chained fields leading to the conclusion that if the habitat 
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characteristics were similar, then the predicted grouse numbers would 
a 1 so be s i mil a r . 
3/ 
DISCUSSION 
Cover was found to be one of the most important aspects of sharp-
I 
tailed grouse use of an area. Like Amman (1963), this study showed that 
20-40 percent (Amman, 30 percent) shrub cover was the most favorable for 
grouse. To obtain this percentage of cover, manipulation of areas 
are necessary. Most authors are in agreement that manipualtion of an 
area is beneficial for sharp-tailed -grouse habitat; but, the method 
for obtaining this change is -still left to the individual's own pref-
erence. Since this study had the three major forms of manipulation, a 
comparison was made between treatments. 
A control area was necessary to compare bird use and vegetational 
structure and composition between manipulated and unmanipulated areas. 
However s no grouse were sighted in this control area ~ This result 
may be due to a number of factors s habitat characteristics s or the 
position of the control to the treatment areas. Should grouse re-
spond to habitat characteristics s and should a choice be available s 
then it seems probable that the grouse distribution observed in this 
study should be expected. The lack of grouse sightings ' in the control 
area is probably a significant observation in that the control 
(non-manipulated area) was in such close proximity to the most recently 
manipulated area and that this area had the largest portion of grouse 
use. While it can be argued that the control area should have been 
an area with grouse uset this investigation is in essence an attempt 
at addressing grouse use when given a choice in habitats. Thus s 
locating a control area just because of grouse use in the area would 
38 
be comparing habitat use by populations having little choice between 
habitats to one with a number of choices. 
Also, this area was of no use even during winter when heavy cover 
is used by grouse. This was probab ly due to the fact that the south-
facing area did not have a sufficient slope for the grouse. The nearly 
flattened aspect of this area allowed for the build-up of snow and 
also lacked the wind protection of the south-facing slopes. 
Chaining appears to be the most feasible method of habitat mani-
pulation practices studied. The amount of brush removed, the shape of 
the area manipulated, and the time of manipulation can all be controlled 
to maximize sharp-tailed grouse use on the area. The way the chain is 
pulled governs the amount of brush removed. In contrast, sometimes 
burning and spraying do not leave the amount of brush required as 
easily as with chaining. These methods (burning and spraying) were 
originally used to improve the range for livestock production. ·After 
~ 
burning, regrowth by shrubs can be slow since a hot burn will destroy 
all of most of the shrub stand. Spraying can heavily reduce the 
shrubs, and also some of the herbaceous species in the area. 
On the Peterson-Lonigan (chained 1973) field, some sharp-tailed 
grouse use occurred the first year after treatment; grouse use the 
following year was extended into new portions of the field previously 
unused. Since sharp-tailed grouse use seems to be tied to a criti-
cal range of shrub cover, the value of the manipulative practice is 
dependent on the time required for shrub recovery. Estimates of the 
time for shrub recovery to reach the 50 percent level range between 
10 and 15 years (Vale 1974). In one field, East Jacobson (sprayed 
1962), 14 years have passed since the area was treated. Grouse 
utilization on this area is good ; however, there is an increase in 
grass cover on the field that could reduce the shrub cover over time 
in the absence of cattle use. This could al so reduce grouse utilization 
by the loss of desirable shrub cover. 
Cattle use on areas similar to this could reduce the grass cover 
enough to eliminate competition with shrubs. However, overgrazing 
should not be permitted, since this will also eliminate suitable 
habitat for sharp-tailed grouse. Kirsch (1973) suggests that heavy 
cattle use might be detrimental to sharp-tailed grouse; btlt, because of 
the effective rotation system of grazing used by the U.S. Forest Service 
in Curlew Valley, it is thought that grazing was not detrimental 
to grouse use in the study area. The rotational system of the 
Forest Service is based on an average of .74 hectares (1.83 acres) 
per AUM. The starting date is May 1, with an ending date of December 
15, which allows 7-1/2 months of grazing a year. Tne herds (between 
300-500 cows per herd) are in each pasture from between 30-38 days 
depending on the area (Ward 1977). 
Another factor that should be considered important when manipu-
lating an area is the amount of "edge" that should be left. Shape and 
size of an area should leave a large amount of "edge" along with areas 
of heavy brush in the center of the manipulated area. A designed 
chaining that leaves areas of undisturbed vegetation, as opposed to 
block chaining, not only improves sharp-tailed grouse habitat, but also 
can be aesthetically pleasing. The shape of the area using chaining can 
be much more pleasing and effective than typical burning or spraying 
methods which are in block form. However, a well-designed burning or 
spraying project, properly executed, could also leave the necessary 
requirements of grouse in an area. 
The timing of manipulation should coincide with the least critical 
period of the year for sharp-tailed grouse. The least critical time P 
for chaining, in terms of grouse disturbance, is late summer and early 
fall after the young are able to fly. However, late fall and winter 
foods may be eliminated by manipulation at this time. A flush of 
forb growth would be expected if the area was chained prior to the 
birds' courtship period. Apart from other considerations, chaining 
can be conducted on an area at almost any time of the year. Whereas, 
burning and spraying are constrained by several factors (growth stage, 
wind, weather) to limited perinds. 
Cost of these methods (Vale 1974) range from $9.60-$24.00/hectare 
($4-$lO/acre) for mechanical removal; $4.80-$16.80/hectare ($2-$7/acre) 
for spraying; $2.40-$9.60/hectare ($1-$4/acre) for burning. Chaining 
~ 
may be figured in with the mechanical removal. Since some land 
management agencies have greatly restricted burning and herbicidal 
spraying, chaining appears to be the main option left for habitat 
improvement. 
4 1 
SUMMARY 
The purpose of this study was to determine the effects of habitat 
manipulation on sharp-tailed grouse abundance and distribution. At 
each sharp-tailed grouse sighting, various measurements were taken with-
in a 7.5 meter (25 feet) diameter circle to determine a possible 
association with habitat characteristics and areas of preferred use 
by sharp-tailed grouse. Bimonthly transects were run to determine use 
preference by grouse between fields, and treatment types. Vegetational 
differences in fields were noted by sample plots established in each 
field. 
From the information derived when the vegetational data and grouse 
numbers were analyzed cover, frequency, and height of certain plant 
species were found to be the dominant factors. Thes~ analyses gave 
the individual variables that might effect grouse numbers if they are 
changed. In the section of preferred u~e by grouse, the emphasis is on 
the association of the grouse with vegetational characteristics in 
a limited surrounding area. With these two in conjunction, a broader 
spectrum analysis can be made of individual fields. 
Previous work on sharp-tailed grouse and its response to habitat 
change has been conducted mainly in the eastern portion of their 
range. These studies seem to sUbstantiate this study on sharp-tailed 
grouse use and habitat manipulation. Little work, however, had been 
done previously on the effect that chaining has on sharp-tailed grouse. 
Several conclusions can be drawn from reported data and personal 
field observations. Sharp-tailed grouse appeared to respond favorably 
to manipul ation of sagebrush-bunchgrass types found at the Na ti onal 
Grasslands in Curl ew Vall ey. Chain i ng had t he mos t pos iti ve impact of 
the manipula t ive practices on increased sharp-tailed grouse use . 
Grouse use in the mos t recently chained area showed that ingress into 
this area occurred fairly soon after chaining, and later, sUbstantial 
use was made of the area. Differential use on manipulated areas seems 
to be in response to specific changes in vegetation, particularly cover, 
edge, and food species, with cover being the most important factor in 
grouse use of an area . An over-abundance of brush cover tended to 
eliminate grouse use except during the winter, while a lack of sufficient 
brush cover also greatly reduced grouse use. Edge was also shown to 
be important in grouse use of an area, seventy-five percent of all 
birds seen were located within 30 meters (100 feet) from the nearest 
edge. Food species were particularly important during fall and winter. 
In Curlew National Grasslands, over 80 percent of the diet during 
the fall consisted of lactuca. Other authors have stated that winter 
food (buds) is of great importance in' over-winter survival. Sharp-
tailed grouse use during the winter is in heavy brush on south-facing 
slopes where the snow-pack is less and food is readily available. 
Spring, summer, and fall use is mainly in areas that have between 20-
40 percent brush cover. 
RECOMMENDATIONS 
1. Chaining appears to be the best method of manipulation for increas-
. ing sharp-tailed grouse use on the areas studied at Curlew National 
Grasslands. 
2. Shrub cover should be between 20-40 percent after treatment. 
The percentage of the area that is to be manipulated is dependent 
on the topography of the area and the importance of a heavier 
stand of brush to the birds. 
3. South-facing slopes which receive the maximum solar radiation 
should be left in heavier brush (over 40 percent) for winter use 
by grouse. 
4. Edge is important to grouse to provide cover during use of 
opened areas. Therefore, as a general guide1ine,; manipu1ation 
should be done so that the area is shaped in an irregular pattern 
with not less than 30 or more than 45 meters (100 or more than 
150 feet) between the sides of the pattern. 
5. Some cattle use on the areas is needed to balance use on herba-
ceous species, thus preventing successional shifts toward ex-
cessively low shrub cover. The Forest Service's cattle allotment 
program seems to be quite adequate in their aspect of habitat 
management 
6. A follow-up study is needed on the winter habits of the sharp-
tailed grouse and on other methods of manipulation (i.e. strip 
chaining) that are possible in Curlew National Grasslands. 
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Appendix A: 
Individual Sharp-Tailed Grouse Brood Sightings During 1974-75 
in Curlew National Grasslands, Oneida County, Idaho 
4b 
Table 8. Individual sharp-tailed grouse brood si~htings during 1974-75 
in Curlew National Grasslands!t Oneida County, Idaho. 
Fi el d 
Salyer 
Peterson - Lonigan 
Salyer 
Eas t Hess 
Peterson - Lonigan 
East Hunsaker 
Peterson - Lonigan 
East Hunsaker 
East Hess 
Date 
June 19, 1974 
July 3, 1974 
July 9, 1974 
August 5, 1974 
July 1, 1975 
July 2, 1975 
July 14,1975 
August 6, 1975 
August 6, 1975 
Approximate 
Adul t J uveni 1 es age 
1 
1 
1 
1 
1 
1 
1 
1 
6 
11 
10 
2 
6 
Nest 
6 eggs 
6 
4 
5 
3-4 weeks 
4-5 weeks 
5-6 weeks 
12 weeks 
1-2 weeks 
3-4 weeks 
12 weeks 
12 weeks 
Later in the season adults and sub-adults were found tOQether, but no 
accurate means of separating and determining age of the"birds is available. 
Appendix B: 
A List of Common Plants Located 
On Curlew National Grasslands 
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Table 9. A list of plants with common and scientific names from 
Anderson and Holmgren (1966) and Holmgren and Anderson 
(1970). 
Abbreviations 
Woody Plants 
Artr 
Chna 
Putr 
Amut 
Forbs 
Acmi 
Alac 
Asci 
Civu 
Deso 
Er sp 
Ge sp 
Hean 
Lase 
Luse 
Oprh 
Mesa 
Wyam 
Grasses 
Agcr 
Agsm 
Brte 
Stco 
Common Name 
big sagebrush 
gray rabbitbrush 
bi tterbrush 
servi ce berry 
western yarrow 
wi 1 d on; on 
loco-weed 
bullthistle 
flixweed 
aster 
geran; urn 
sunflower 
lactuca 
lupine 
pricklypear 
alfalfa 
mule's ear 
crested wheatgrass 
western wheatgrass 
cheatgrass " 
needlegrass 
Scientific Name 
Artemisia tridentata 
Chrysothamus nauseosus 
Purshiatridentata 
Amelanchierutahensis 
Achillea millefolium 
Alliumacum;natum 
Astragalus cibarius 
Ci rs i urn vul gare 
Descurainiasophia 
"Er;geron sp. 
Geranium sp. 
Helianthus atinus 
Lactucasettiola 
"Lupinus "seticeus 
Oputitia "thodantha 
Medicago "sativa 
Wyethia amplexicaulis 
Agropyron cristatum 
"Agropyron "smith;i 
" Broli1us "tectotum 
Stipa comata 
Other plants found in the area but not included in vegetational 
survey: 
gUJlJileed 
stickweed 
ye 11 ow trefoi 1 
Russ;an thistle 
Grindelia sguarrosa 
Lappula "redowskii 
Medicago lupulina 
Salsola kali 
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Appendix C: 
Seasonal Average· and Description of Vegetation 
From All Fields at Curlew National Grasslands, 
Oneida County, Idaho, from 1974-1975 
~ I . 
Table 10. Seasonal averages of cover, height, density, and frequency of vegetational species from macro-
plots established on the study area, Curlew National Grasslands, Oneida County, Idaho. Infor-
mation collected on Peterson~Lonigan field number I in 1974. The chaining of this area took 
place in 1973. 
Mean percent Mean maximum Number/72 square Percent 
canopy cover height (inches) meters (800 sq. ft.) frequency 
Species (density) 
1 2 3 1 2 3 2 3 2 3 
Artr 15.0 13.7 16.0 7 12 9 48 32 57 33.5 31 .0 36.0 
Chna 3.3 9.0 6 10 23 27 6.8 8.2 
Putr 3.5 6.0 6 10 7 18 4.7 4.0 
Amut 3.3 4.0 6.5 7 13 12 5 12 20 4.4 7.2 8.3 
Acmi 0.5 0.8 1.6 2.2 
Alas 0.8 7.4 
Asci 0.3 0.6 
Civu 0.9 2.7 2.5 1.8 8.4 8.8 
Deso 1.8 0.2 4.6 0.6 
Ersp 1.0 1 .0 
Lase 0.4 1 .7 1.5 1.2 2.2 6.0 
Luse 0.3 0.6 
Mesa 3.0 0.2 0.3 6.8 0.2 0.4 
Oprh 0.3 1.0 -- 0.6 1 .6 
Wyam 2.0 2.0 0.5 2.8 2.8 2.0 
Agcr 8.0 4.7 1.0 33.3 32.8 25.8 
Agsm 2.5 2.7 6. 1 14.4 18.0 26.2 
Brte 1.0 2.2 12.8 18.0 
El ci 1.5 3. 1 3.2 16.4 18.4 20.6 
Bare Ground 
and Litter 
Ground Cover 34.9 43.1 23.4 0 f'\. 
Table 11. Seasonal average of cover, height, density, and frequency of vegetational species f rom macro-
plots established on the study area, Curlew National Grasslands, Oneida County, Idaho . Infor-
m~tion collected on Peterson Lanigan I field in 1975. The chaining of this area took place 
in 1973. 
Mean percent Mean maximum Number/72 square Percent 
canopy cover tlei ght (1 nches) meters (BOO sq. ft.) frequency 
Species (density) 
1 2 3 1 2 3 1 2 3 2 3 
Artr 16.0 14.0 17.0 8.0 12.5 9.0 53 36 63 37.5 35.0 40.0 
Chna 5.3 12.2 3.3 6.3 11 .0 4:0 31 37 9 10.0 12.5 7.5 
Putr 2.0 0.5 3.7 8.0 4.0 12.0 2 1 14 5.0 2.5 1.5 
Amut 3.3 3.9 7.0 7.0 14.0 12.4 5 8 22 5.0 7.5 12 .5 
Acmi 0.2 0.7 1 .0 2.5 3.8 4. 4 
A1ac 1.0 9.4 
Asci 0.2 o. 1 0.6 0.4 
Civu 0.7 2.9 3.0 1 .8 7.5 9.4 
Deso 1 .3 0.4 2.5 0.6 
Er sp. 1 .0 1 . 3 
Lase 0.5 2.0 1 .7 1 .3 2.5 6.3 
Luse 0.5 0.6 
Mesa 3.3 0.3 0.5 6.B 0.3 0.6 
-Oprh O. 1 1.2 0.6 1 .9 
Wyam 1 .5 2.5 0.8 3,.2 3.8 2.5 
Agcr 8.0 5.0 1 .5 30.0 27.5 22 .5 
Agsm 2.0 2.5 6.5 15.6 15.0 18.8 
Brte 1.0 3.2 12.5 20.0 
E1ci 1 .0 2.8 3.0 16.3 17.5 19 .4 
Bare Ground 
and Litter 
Ground Cover 36.5 45.0 25.5 U1 w 
Table 12. Seasonal averaqes of cover, hei.ght, density, and frequency of vegetational species f rom 
macroplot.s established' on the study area, Cu r lew National Grasslands, Oneida County, Ida ho . 
Information collected on Salyer field in 1974. The chaining of this area took pl ace i n 
1970. 
Species 
Artr 
Chna 
Putr 
Amut 
Acmi 
Civu 
Lase 
Luse 
Mesa 
Agcr 
Agsm 
Bare Ground 
and Litter 
Ground Cover 
Mean percent 
canopy cover 
1 2 
18.0 18.5 
7.5 6.0 
3.0 4.3 
0.9 1 .0 
0.3 
1~0 
5.0 0.5 
2.0 1.3 
5.5 3.5 
5.0 4.5 
2.4 1.8 
59.0 60.4 
Mean maximum 
height (inches) 
1 2 
23 24 
19 19 
17 14 
20 22 
Number/72 square Percent 
meters (800 sq. ft.) frequency 
(density) 
1 2 1 2 
39 37 36.4 36 . 2 
18 20 11.0 8.6 
15 9 3.6 4. 6 
7 9 0.8 1.'6 
0. 2 
2.6 
1. 2 1. 8 
2.8 1 . 6 
9.6 5.8 
21.9 22.5 
7.2 7. 2 
Table 13. Seasonal averages of cover, height, density, and freque-ncy of vegetational species from 
macroplots established on the study area, Curlew National Grasslands, Oneida County, Idaho . 
Information icollected on Salyer field in 1975. The chaining of this area took place in 
1970. 
Species 
Artr 
Chna 
Putr 
Amut 
Acmi 
Civu 
Lase 
Luse 
Mesa 
Agcr 
Agsm 
Bare Ground 
and Litter 
Ground Cover 
Mean percent 
canopy cover 
1 2 
18.3 18.8 
8.0 6.5 
3.3 4.5 
1.0 1.3 
0.5 
1 .5 
0.5 0.5 
2.3 1 .5 
6.0 4.3 
5.5 4.8 
3.0 2.0 
57.5 59.5 
Mean maximum 
height (inches) 
1 2 
23 24.0 
20 19.0 
18 14.5 
21 23.0 
Number/72 square Percent 
meters (800 sq. ft.) frequency (density) 
1 2 2 
42 40 37.5 36.3 
18 20 11 .3 8.8 
17 10 3.8 5.0 
7 9 1 .3 1 .9 
0.6 
3. 1 
1 .3 0.9 
3.3 1 .9 
10.0 6.3 
25.0 25.6 
7.5 6.9 
U1 
U1 
Table 14. Seasonal averages of cover, height, density, and frequency of vegetational species from 
macroplots established on the study area, Curlew National Grasslands, Oneida County, Idaho . 
Information collected on East Hunsaker field in 1974. The chaining of this area took place 
in 1970. 
Species 
Artr 
Chna 
Civu 
Lase 
Luse 
Mesa 
Agcr 
Agsm 
Brtr 
Bare Ground 
and Litter 
Ground Cover 
Mean percent 
canopy cover 
1 2 
27.0 20.0 
7.5 7.5 
0.9 
0.6 3.3 
6.5 7.5 
3.5 
4.5 4.5 
5.5 5.2 
3.0 1.3 
45.3 46. 1 
Mean maximum 
height (inches) 
1 2 
26 23 
18 17 
Number/72 square Percent 
meters (800 sq . . ft.) frequency 
(dens i ty) 
1 2 1 2 
47 29 33.4 26.2 
11 9 11 .2 10.6 
0.8 
1.2 11 .2 
12.0 12.8 
4.4 
3.8 4.2 
-; 4.4 6.6 
9.2 3.8 
Table 15. Seasonal averages of cover, height~ density, and frequency of vegetational species from 
macroplots established on the study area, Curlew National Grasslands, Oneida County, Idaho . 
Information collected on East Hunsaker field in 1975. The chaining of this area took place 
in 1970. 
Species 
Artr 
Chna 
C;vu 
Lase 
Luse 
Mesa 
Agcr 
Agsm 
Brte 
Bare Ground 
and Litter 
Ground Cover 
Mean percent 
canopy cover 
1 2 
28.0 
8.0 
1 .0 
1.0 
6.8 
5.0 
5.8 
3.3 
47.5 
22.5 
7.5 
4.6 
8.0 
4.0 
5.0 
5.0 
1.5 
48.0 
Mean maximum 
height (inches) 
1 2 
27.0 
18.5 
----
23.5 
18.0 
Number/72 square 
meters (800 sq. ft.) 
(dens; ty) 
1 2 
48 
12 
28 
10 
Percent 
frequency 
35.0 
12.5 
1 .3 
1 .3 
12.5 
15.0 
14.4 
9.4 
2 
27.5 
11.9 
12.5 
13. 1 
5. 0 
16.3 
12.5 
5.0 
Table 16. Seasonal averages of cover, height, density, and frequency of vegetational species from 
macroplots established on the study area, Curlew National Grasslands, Oneida County, !Idaho. 
Information collected on South Hess Haws field in 1974. The spraying of this area took 
place in 1963. 
Mean percent Mean maximum Number/72 square Percent 
canopy cover height (inches) meters (BOO sq. ft.) frequency 
Species (density) 
2 1 2 1 2 1 2 
Artr 16.5 22.0 20 26 29 34 3B.6 43.3 
Chna 6.8 8.5 12 15 26 27 10.6 12.6 
Civu 0.3 0.2 
Gesp 0.4 0.2 
Hean 1.5 2.0 
Lase 2.4 2. 1 7.4 5.B 
Luse 2.0 1.3 2.B 1 . B 
Mesa 3.0 1 .0 
Agcr 7.5 4.5 21.2 12.0 
Agsm 3.3 2.8 8.6 8.2 
Brte 1.2 4.6 
Bare Ground 
and Litter 
Ground Cover 56.5 61.6 
u 
o 
Table 17. Seasonal averages of cover, height, density, and frequency of vegetational species f rom 
macroplots established on the study area, Curlew National Grasslands, Oneida County , Idaho. 
Information collected on South Hess Haws field in 1975. The spraying of this area took 
place in 1963. 
Mean percent Mean maximum Number/72 square Percent 
canopy cover height (fnches) meters (800 sq. ft.) frequency 
Species (density) 
1 2 1 2 1 2 2 
Artr 17.0 23.0 21 26.5 30 36 40.0 43.8 
Chna 7.0 9.0 12 16.0 28 25 11 .3 13.8 
Civu 0.5 0.6 
Ge sp. 0.5 0.3 
Hean 1.8 2. 5 
Lase 2.5 2.3 7.5 6.3 
Luse 2.3 1.5 3.8 2.5 
Mesa 3.5 1.9 
Agcr 8.0 5.0 22.5 12.5 
Agsm 3.5 3.0 8.8 8.8 
Brte 1.5 5.0 
Bare Ground 
and Litter 
Ground Cover 57.0 62.0 
Table 18. Seasonal averages of cover, height, density, and frequency bf vegetational species from 
macroplots -established on the study area, Curlew National Grasslands, Oneida County, Idaho . 
Information collected on East Jacobson field in 1974. The spraying of this area took place 
in 1967. 
Species 
Artr 
Chna 
Civu 
Lase 
Luse 
Mesa 
Agcr 
Agsm 
Bare Groud 
and Litter 
Ground Cover 
Mean percent 
canopy cover 
1 2 
16.0 24.0 
6.0 10.0 
0.5 0.8 
2.5 1 .5 
7.5 3.0 
3.0 
6.5 8.0 
2.0 3.0 
46.0 51.9 
Mean maximum 
height (inches) 
1 2 
9 14 
6 8 
Number/72 square Percent 
meters (800 sq. ft.) frequency 
(dens i ty) 
1 2 2 
20 32 26.7 31.2 
4 16 9.0 13.6 
1 .0 0.8 
7.2 6.0 
13.2 4.6 
0.4 
19.2 21 .0 
8.4 10.6 
Table 19. Seasonal averages of cover, height, density, and frequency of vegetational species from 
macroplots established on the study area, Curlew National Grasslands, Oneida County, Idaho . 
Information collected on East Jacobson field in 1975. The spraying of this area took place 
in 1962. 
Mean percent Mean maximum Number/72 square Percent 
canopy cover height (inches) meters (800 sq. ft.) frequency 
Species (dens.:ity) 
1 2 1 2 1 2 2 
Artr 15.0 22.0 9.5 15.0 14 30 25.0 30.0 
Chna 6.3 11.3 7.0 9.8 12 20 10.0 13.8 
Civu 0.8 1 .3 1 .3 1.3 
Lase 3.0 2.0 7.5 6.3 
Luse 8.3 3.5 13.8 5.6 
Mesa 3.2 0.6 
Agcr 8.5 9.8 21.3 24.4 
Agsm 3.5 3.8 10.0 12.5 
Bare Ground 
and Litter 
Ground Cover 47.5 50.5 
Table 20. Seasonal averages of cover, height, density, and frequency of vegetational species from 
macroplots established on the study area, Curlew National Grasslands, Oneida County, Idaho. 
Information collected on East -Hess field A in 1974. The burning of this area took place 
in 1971. 
Mean percent Mean maximum Number/72 square Percent 
canopy cover height (inches) meters (800 sq~ ft.) frequency 
Species (dens i ty) 
1 2 1 2 1 2 1 2 
Artr 4.5 13.0 7 12 12 25 13.8 21.2 
Chna 1.0 4.5 6 10 4 12 1 .2 7.6 
Putr 1.4 10 4 1.4 
Amut 1 ;8 12 6 1.8 
Deso o. 1 0.6 
Hean 0.8 1.0 
Lase 3.5 1.3 10.2 3.8 
Luse 4.0 0.4 6.2 0.4 
Agcr 4.5 2.0 38.4 10.8 
Agsm 3.0 0.5 9.8 0.8 
Stco 2.0 8.0 
Bare Ground 
and Litter 
Ground Cover 66.4 71.9 
m 
N 
Table 21. Seasonal averages of cover, height, density, and frequency of vegetational species from 
macroplots established on the .study area, Curlew National Grasslands, Oneida County, Idaho. 
Information collected on East Hess field A in 1975. The burning of this area took place 
in 1971. 
Mean percent Mean maximum Number/72 square Percent 
canopy cover height (inches) meters (800 sq. ft.) frequency 
Species (density) 
2 1 2 1 2 1 2 
Artr 5.0 13.0 7 12 15 26 14.4 21 .3 
Chna 1.3 4.8 6 10 5 15 1.9 8.8 
Putr 1.5 11 6 1 .9 
Amut 2.0 12 7 2.5 
Deso 0~5 1 .3 
Hean 1.0 1.3 
Lase 3.8 1.5 11.3 3.8 
Luse 5.0 0.8 6.3 0.6 
Agcr 5.3 2.5 40.0 11 .9 
Agsm 3.3 0.8 10.0 1.3 
Stco 1.8 7.5 
Bare Ground 
and Litter 
Ground Cover 65.5 70.0 
0"\ 
W 
Table 22. Season~l averages of cover, height, density, and frequency of vegetational species from 
macrop10ts established on the study area, Curlew National Grasslands, Oneida County, Idaho. 
information collected on North Kurtz's field in 1974. The burning of this area took place 
in 1969. 
Species 
Artr 
Chna 
Putr 
Civu 
Lase 
Luse 
Agcr 
Agsm 
E1ci 
Bare Ground 
and Litter 
Ground Cover 
Mean percent 
canopy cover 
1 2 
17.0 19.0 
7.3 6.5 
0.5 1.0 
0.3 0.5 
1.5 2.0 
2.8 2.3 
6.0 8.5 
5.0 2.3 
1.2 
45.9 47.7 
Mean maximum 
height (inches) 
2 
15 12 
13 14 
14 16 
Number/72 square Percent 
meters (800 sq. ft.) frequency 
(density) 
1 2 1 2 
42 27 36.2 27.4 
13 9 12.8 10.6 
1 3 0.2 1.6 
0.4 1.8 
4.2 6.4 
5.0 3.8 
31.0 24.0 
15.6 7. 4 
4.8 
Table 23. Seasonal averages of cover, height, density, and frequency of vegetational species from 
macroplots established on the study area, Cu~€W National Grasslands, Oneida County, Idaho. 
Information collected on North Kurtz's field in 1975. The burning of this area took place 
in 1969. 
Mean percent Mean maximum Number/72 squa re Percent 
canopy cover he i ght ('i nches) meters (BOO sq. ft.) frequency 
Species (density) 
1 2 1 2 1 2 1 2 
Artr 17.5 20.0 15.0 17 48 29 37.5 27.5 
Chna 7.5 6.8 13.5 14 18 11 13.8 11 .3 
Putr 0.8 1 .0 15.0 10 1 1 0.6 0.6 
Civu 0.5 0.5 0.6 1 .9 
Lase 1.8 2.3 4.4 6.9 
Luse 2.B 2.0 5.0 4.4 
Agcr 7.0 9.8 32.5 25.0 
Agsm 5.5 2.5 16.3 7.5 
Elci 1.5 5.0 
Bare Ground 
and Litter 
Ground Cover 45.0 48.0 
Table 24. Seasonal averages of cover, height, density, and frequency of vegetational species from 
macroplots established on the study area, Curlew National Grasslands, Oneida County, Idaho. 
Infonnation collected on Peterson-Lonig'an field number II in 1974. This was a controil l ' 
area. 
Mean percent Mean maximum Number/72 square Percent 
canopy cover height (inches) meters (800 sq. ft.) frequency 
Species (dens4ty) 
1 2 1 2 1 2 1 2 
Artr 32.0 29.0 37 42 77 68 54.2 48.4 
Chna 2.2 0.5 20 17 16 12 2.6 0.6 
Putr 6.7 25 22 8.2 
Amut 14.7 17.0 30 36 33 41 17.2 27.0 
Acm; 1 .2 1.0 3.6 4.0 
Alac 0.3 0.6 
Asci 3.0 10.6 
Oeso 0.3 0.4 
Er sp. 1.0 3.0 
Hean 0.3 1.0 
Lase 0.3 4.0 0.6 6.8 
Luse 0.7 0.8 
Oprh 0.7 0.8 
Wyam 4.7 6.4 5.0 8.0 
Aysm 2.5 2. 1 17.2 16.6 
Elci 1.2 1.4 15.2 15.0 
Bare Ground 
and Litter 
Ground Cover 42.7 46.8 
0"1 
0"1 
Table 25. Seasonal averages of cover, height, density, and frequency of vegetational species from 
macroplots established on the .study area, Curlew National Grasslands, Oneida County, Idaho. 
Information collected on Peterson-Lonigan field number II in 1975. This was a control 
area. 
Mean percent Mean maximum Number/72 square Percent 
canopy cover height (inches) meters (800 sq. ft.) frequency 
Species (density) 
1 2 1 2 1 2 1 2 
Artr 33.0 30.0 37 43 7B 70 55.0 50.0 
Chna 4.5 O.B 21 ; lB lB 15 5.0 1.9 
Putr 5.0 24 20 7.5 
Amut 16.0 20.0 30 37 34 41 17.5 27.5 
Acmi 1 .5 1.0 5.0 3.8 
Alac 0.4 1.3 
Asci 2.5 9.4 
Deso 0.5 1 .3 
Er sp. 1.5 3.8 
Hean 0.5 1 .9 
Lase 0.5 5.5 1.3 7.5 
Luse 0.5 1 .3 
Oprh O.B 1 .9 
Wyam 5.0 6.0 
--
5.0 8. 1 
Agsm 3.5 3.0 17.5 16.9 
Elci 1 .5 1 .B 16.3 15.6 
Bare Ground 
and Litter 
Ground Cover 43.5 47.0 
0 
..... 
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Table 26. Analysis of 16 sharp-tailed grouse crops obtained during fall 1974 at Curlew National 
Grasslands, Oneida County, Idaho, in grams (dry weight). 
Service 
Crop Lactuca Wheat Berry Sunflower Snowberry Yarrow Insect Detri tus 
1 2.42 
2 1. 31 
3 1.05 o. 16 
4 0.90 
5 2.79 0.21 
6 1.50 
7 2.03 1.85 0.09 
8 0.28 1.40 0.03 
9 1.38 0.01 0.59 0.12 o. 16 
10 0.20 
11 1.35 o. 10 
12 3.75 0.60 
13 2.20 o. 10 
14 0.40 
15 0.89 
16 0.82 0.09 
% in 
Diet 81.20 0.90 6. 10 4.60 1.90 1.90 0.50 2.00 
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Table 27. Miscellaneous sightings of sharp-tailed grouse from various areas of the Curlew National 
Grasslands, Oneida County, Idaho. 
Location 
S. Hess Haws 
Peterson-Lonigan 
(control) 
Peterson-Lonigan 
Kurtz's 
E. Hess 
Salyer 
Peterson-Lonigan 
E. Hunsaker 
S. Hess Haws 
Kurtz's 
Salyer 
Peterson-Lonigan 
N. Kurtz's 
Peterson-Lonigan 
Peterson-Lonigan 
Date 
April, 1974 
Apri 1, 1974 
July, 1974 
September, 1974 
September, 1974 
December, 1974 
Janua ry, 1975 
January, 1975 
March, 1975 
Apri 1, 1975 
April, 1975 
May. 1975 
May, 1975 
May, 1975 
June, 1975 
Number of birds 
13 
2 
12 
4 
13 
6 
18 
1 
8 
18 
23 
4 
23 
1 
17 
Comments 
Found on dancing ground 
Found near control 
1 adult, 11 juveniles (4-5 weeks old) 
found along fence near wheat field 
Found near road at top or rise 
Found in sage near stream 
Found in gully 
Found on northwe?t side, heavy sage 
Found on hill, heavy sage 
Found on dancing ground spread downfie1d 
Found on dancing ground 
Found on dancing ground 
Near edge of sage in gully 
Found on dancing ground 
Near top of ridge 
Near possible dancing ground 
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